Selective hepatic enrichment of polyunsaturated phosphatidylcholines after intravenous administration of dimethylethanolamine in the rat.
The content of polyunsaturated phosphatidylcholines (PCs) is one of the parameters which regulate membrane functions. Polyunsaturated PCs are preferentially synthesized in the liver by the microsomal enzyme phosphatidylethanolamine N-methyltransferase. The activity of this enzyme may be stimulated in vitro in isolated rat hepatocytes by supplementation with dimethylethanolamine (DME), the polar head group of the precursor of PC along this pathway. The aim of this study was to evaluate in vivo the effect of an intravenous infusion of DME in the rat on the hepatic phospholipid composition. Bile fistula rats were intravenously infused for 15 h with sodium taurocholate (1 mumol/kg per min), with or without the addition of 0.3 mg/kg per min of [14C]DME. The concentration per gram of wet liver of individual phospholipid classes, PC molecular species and of total triacylglycerols, as well as the distribution of radioactivity in liver phospholipids, in rat tissues and body fluids were analyzed. A significant (P less than 0.01) enrichment in PC was found in the liver of DME-infused rats with respect to controls. No differences in the other phospholipid classes were found. DME-infused rats showed a significant (P less than 0.01) decrease in the hepatic concentration of triacylglycerols. At HPLC analysis, the enrichment in PC in DME-infused rats was found to be selectively due to three molecular species (i.e., sn-1 stearoyl/sn-2 arachidonoyl, sn-1 stearoyl/sn-2 linoleoyl, sn-1 stearoyl/sn-2 docosahexanoyl molecular species). In agreement with quantitative data, more than 70% of hepatic radioactivity was recovered in polyunsaturated PC species, with the highest specific activity in the sn-1 stearoyl PCs. The specific activity of hepatic PC approximates that of phosphatidyldimethylethanolamine. This finding together with the effective incorporation of DME in PC suggests that this amino base is methylated after its incorporation into phosphatidyldimethylethanolamine, throughout the stimulation of hepatic N-methyltransferase activity. The selective hepatic enrichment with polyunsaturated PC species after DME infusion may offer a new experimental tool for studying hepatic membrane metabolism.